Partial purification of the superoxide-generating system of macrophages. Possible association of the NADPH oxidase activity with a low-potential (-247 mV) cytochrome b.
NADPH oxidase activity was solubilized by detergent treatment of subcellular particles obtained from guinea-pig peritoneal macrophages stimulated with phorbol myristate acetate. Gel filtration of the material containing the NADPH oxidase activity gave two peaks of proteins, one of which eluted with the void and the other with the included volume of an AcA 22 column. The material eluted in the void volume contained more than 50% of the NADPH oxidase activity and less than 10% of the NAD(P)H cytochrome c reductase activity. A b-type cytochrome with peaks of absorption at 558, 528 and 426 nm was also enriched in the fraction which contained the NADPH oxidase activity. The distribution of flavoproteins as revealed by the measurement of FAD was different from that of NADPH oxidase and cytochrome b, and followed the elution profile of NADH cytochrome c reductase. Studies in subcellular particles showed that the b cytochromes of mitochondria and endoplasmic reticulum reduced by selective biochemical means accounted for only a minor part of the total b-type cytochromes and that the new cytochrome b previously described in neutrophils is the major chromophore also in macrophages. Oxidation-reduction midpoint potential of the partially purified cytochrome b was shown to be -247 mV. Association of cytochrome b with the NADPH oxidase activity and its very low Em7.0 makes it a suitable candidate to be part of the superoxide-generating system also in macrophages.